Metal chelates of Fe(III),Mn(III) and V(III) with schiff bases have been synthesized by the condensation of 5-nitrobenzaldehyde with hydrazinecarboxamide/thiosemicarbazidehydrochloride and characterized by using physicochemical and spectroscopic methods. The ligands NBALHC and NBALTSC were found to behave in neutral bidentate (N,O/S)manner. The complexes formed by these ligands have been found to have octahedral / square-pyramidal stereochemistry. The ligands and their respective complexes were also screened for their antibacterial activity.
INTRODUCTION
Transition metal ions are essential to many biological systems in nature 1 . Metal ions are involved in a large number of chemical reactions by virtue of their ability to coordinate to simple or polymeric donor species. Transition metal coordination compounds containing the schiff base ligands have been interest for many years. These complexes play an important role in the development of coordination chemistry related to catalysis and enzymatic reactions, magnetism and molecular architectures [2] [3] [4] . Imines are an important class of ligands in coordination chemistry and have various applications in analytical chemistry and in catalysis [5] [6] [7] .keeping the above facts in mind, transition metal complexes of schiff bases derived from 5-nitrobenzaldehyde and hydrazinecarbo-xamide/thiosemicarbazidehydrochloride with Fe(III), Mn(III) and V(III) metal ions are reported.
EXPERIMENTAL
All chemicals used were of analytical or equivalent purity. 5-nitrobenzaldehyde, hydrazinecarboxamide / thiosemicarbazidehydrochloride and metal salts were obtained from Sisco-Laboratories. Distilled solvents were used throughout the experiments. The melting points of all the complexes were determined by open capillary method. Elemental analyses were carried out at RSIC CDRI, Lucknow. The metal content for all the metal complexes were determined as reported in the literature 8 . The complexes were examined for solubility using various polar and nonpolar solvents. 
Preparation of the ligands
The schiff bases were prepared by the condensation of carbonyl and amino-compounds. The amino compound was dissolved in ethanol and refluxed for about half an hour. Now, the requisite amount of carbonyl compound was added to the flask and this mixture was refluxed for about 6hr. and kept for 24hr. The crystals of ligand were obtained and purified by recrystallisation. The purity of ligand was checked by elemental analysis and melting point.
Preparation of metal-complexes
Metal complexes were synthesized by refluxation precipitation method. To the hot methanolic solution of ligand, methanolic solution of metal salts was added dropwise from dropping funnel and the resulting mixture was refluxed for 6hr. on a water bath and cooled. The pH of the solution was adjusted. The metal complexes obtained were filtered, washed with water and then with hot methanol and dried in vacuum desiccator.
RESULTS AND DISCUSSION
All the complexes are coloured, stable in air and decomposes at higher temperature. The elemental analyses of metal complexes suggest 1:2 metal to ligand stoichiometry. The solid complexes were found to be soluble in DMSO and DMF and the molar conductance was measured at 10-3M dilution (at 25°C). The values of molar conductance in these solvents suggest 1:3 electrolytic nature for . Since, Mn(III) ion is easily reducible, charge transfer will be from ligand to the metal corresponding to Π→t 2 (transition) 11 . The other two bands may be assigned to 5 [12] [13] . The electronic spectra of the vanadium(III) complexes show weak and broad bands in the range 15800-17260 cm -1 with a shoulder in the range 19980-22730 cm -1 . The bands at higher wave numbers were considerably more intense and better resolved. Of the two bands mentioned above, the low-energy band may be assigned to the 3 T 1g → 3 T 2g transition in pseudooctahedral symmetry and higher energy band to 3 T 1g → 3 T 1g (P) 14 . 15 band (1640-1610cm -1 ) in the spectra of free ligands to lower value( 1600-1560 cm-1) in their complexes is consistent with coordination of the azomethine nitrogen to the central metal ion. This is further confirmed by the non-ligand bands at 530-429 cm -1 which are assignable to v(M-N). The infrared spectrum of the ligand NBALHC shows strong broad band at 1740 cm -1 which may be assignable to v(C=O) 16 . In the spectra of the complexes this band is shifted to lower frequency region(1710-1700cm -1 ) and appearance of non-ligand bands at 390-360 cm-1 assignable to v(M-O) further confirms the coordination of carbonyl oxygen atom to the metal ion. A strong and broad band at 815cm -1 in the free ligand NBALTSC spectrum is due to v(C=S) (15) which has been found to shift to lower frequency region (790-770 cm -1 ) in the complexes pointing to the coordination of the thione sulfur atom of thiosemicarbazone moiety which is further confirmed by the occurrence of non-ligand bands at 465-430 cm -1 assignable to v(M-S).
The IR spectrum of the complexes thereby excluding the involvement of any other goup in coordination and suggesting bidentate nature of the ligands NBALHC and NBALTSC respectively. The presence of coordinated water molecules is indicated by the appearance of new bands at 3400-3200cm -1 and 840-825cm -1 due to stretching mode of -OH and rocking mode of coordinated water molecules. The TGA also supported the inference of IR spectra. The thermogram shows the loss of two water molecules for Fe(III) and V(III) complexes while loss of only one water molecule for Mn(III) complexes.
Antibacterial activity
All synthesized compounds were evaluated for their antiproliferative activities by inhibition zone technique 18 against six different gram positive and gram negative bacteria, Escherichia coli, Staphylococcus aureus, Salmonella typhi, Bacillus subtillis, Shigella flexnri and Pseudomonas aeruginose. The results of antibacterial screening have been compared with the conventional bactericide streptomycin taken as standard in each case. It is evident from Table 3 that although the schiff base NBALHC and NBALTSC alone are quite toxic,their activity is increased upon complexation 19 .
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